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(57) Abstract: 

PURPOSE: To quantitatively check 
the tilting degree of an objective lens 
actuator by fetching temporarily the 
spot image in a frame memory from a 
camera controller and then applying 
the arithmetic processing to the spot 
image. 

CONSTITUTION: A spot image is 
fetched in a frame memory 3 1 
through a microscope 7 and camera 
controller 8 by a command of a 
computer 33. Then the spot image is 
displayed on the screen of a TV 
monitor 32. The intensity of a 
primary ring formed on a segment is 
measured in regard of the intensity 
distribution of the spot image shown 
on an image pickup element. Then 
the peak position Ri of the ring is 
calculated together with the intensity 
Ki of the position Ri. The sum totals 
(a)-(d) of intensity Ki of the ring are 
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calculated for each of areas divided 
by a virtual straight line set on the 
virtual image pickup element. These 
totals (a)-(d) are multiplied by 
constants Kl and K2 so that the 
tilting degrees of an objective lens 
actuator are known in two directions, 
e.g. (x) and (y). 



COPYRIGHT: (C)1994,JPO&Japio 





https://www.delphion.coni/cgi-bin/viewpat.cmd/JP06243478A2 



10/25/2004 



laioixi 1 / 1 



ii9-)B^m^^fT a p) C12) ^ It i& ^1 (A) oi:''m\m&mm 



G I I B 7/08 A 8B24-5D 

G 0 2 B 7/02 C 





UMI^S -55132 




000006747 












^J* 5^(1993) 2>R20B 




Si]^^:^SE.'f 1 T i 3 # 6 •: 
















^Sa5:^mix4'm 1 Tg 3» 6-: 



















(54) [ mn<^>^W 1 > XM^ !^SgS 



(57) i^m] 

kl ({a4-d)-{b+c)}/<a-i-b + c + d> 

nfifpr-, *^i.hs <*i^?s) 7>^5fe«!>6n^. 



^ 7 






























LB 



http://www4.ipdl.ncipi.go.jp/NSAPITMP/web508/20041 01211 3600758994.gif 2004-1 0-1 2 



ttllOUl 1 / 1 



(i = E s i 



(2) ^m^6-2A 

1 2 

[■^m^^oysim] A, B, C. Dtu. #P.t*tc-ot,.>c, {is 

fi^^^i®^ (x, y} ocfet*^5ajS[ i <x, «lltca, b, c. diU, 

Uia^J^i (x, y ) 3:>Sb-i7i/^^,.#,P (xp. y b = ZSi 

^?^©ifjg^cr>±(<:feW^^Sg^TS i i <x.y><!=iG 
Bijia&?Sie[<5'fli Is { X. y ) ichi.i ^ 1 'J > i^a>f 

lijiaj^ P { X p , y P ) i^imff'ffJ: 2 iC^cc J; tbfctii. K 1 , k 2 ?:7Ei^ i l/C . 

^x^m^n^miimM^±<D4'0(C'im'&. k i ( ( a + d > - ( d + c > } / < a + d 

mica, l>, c, dil/C. k£({a+b)-{c + cl)}/(a + l) 

[15:1] -Sr^Sli-S^^S. i«:<i;i?c<: i-Sr^fiSt^f -S 

a = EKi *J3?^^3sS, 

b = z K i i i < X . y} icaa^l -X^^W 

» SA i ^i>^>2 vt^^<?>*f h AfeSB i {<:i^?c 

B. C, Dtc-oc^r, ^fcj^i^^, iWiCa, 
it-. 

a=S {S i/mi) 

kl ({a+d>-{b+c)}/<a + b + c + d) b=2fSi/mi) 

^fcit. 30 ' 

k2({a-i-b)-{c + d>}X<a-i-l) + c + d) c = E<Si/rni) 
Stf. a^^^±C'= {X, y) ichii^^.^\ (x, 

fc(,iC, kl ({a + d>-{b + c>}/<d + b 

mss^& i { X . y > ?!>^t - i? i rjr^j^P (xp. y k2{{a + b)-{c-<-d)}/<a + b 

iiiia#,p {xp, yp) L,tMimm.m't-±o> m^B.&, 

■im<C-m^o>±lcmi ^^0,<^1u \ i <x. y) (!= [ig*JS4i ig:5j^3Sl;^6fiS:*3I3©1t^ 

plaS^SiSC^ffi I ! {X. y ) icmi^ 1 ;XBi^«''K ^ 1 -X 'J > i'iiSR i { i = 1 } 



c = ZKi 

i. 



(1 = E <S i /m i ) 
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(3) 



[^5] 



a= E (K i -BGL) 



b= r iKi -BGL) 



c = r <Ki-BGL) 



d= Z <Ki -BGL) 



a=Z {S i - BGL) 
b = Z (S 1 - BGL) 
c = Z <S i-BGL) 
d = Z is i-BGL> 



a=Z [ (Si-BGL) /mi] 

i. 

b=Z C (Si-BGL) /mi) 

i. 

c = r [ (Si-BGL) /fni] 

i. 

d = Z [ (Si -BGL) /mil 



10 



20 



30 



kl ( (a + d) - <l) + c) }/<a + b + c + <l) 
k2 { (a-t-b) - <c + d> }/<a + b + c + d} 

^^{t^Tiii i <x. y ) tcfet^^ 1 :js:Bg^a>#hAii 40 
S A i <^>?Sier©®-'j^^t^ . Tfeil B G L i O C i 



4 

[ •:) 0 0 1 ] 
[ 0 0 0 2 ] 

ifel b > XT ^ ^. J- - ^- ©11 ^ as^;^^ jL^^r- 
<^>nOtc:, l^]l;/l$*WT-S:^.>^^:^^■7X^: 

[ 0 0 0 3 ] I 3 tt, f.i£*<;:>:)fe^^ y vm 

t*ll(S)'7-«jXA. 3l*ri?^::.X-5Z. 4 

^U>X\ 6i*^.*v-*^^X, 7i*§if«il 

[ 0 0 0 4 ] CC'HI 1 3(<:^f J; ^fc. ^fet* 
(D.' ^ > i?^ 1 , 'J X A 2 

^bD. ■c-<z>4ie<:. >ffiS9U>x5*^iaw6m: 

[ 0 0 0 5] 7 ^ X- 5? 3 "?> i^'4 tc 
6CitCJ;0, Ti?=?':xJi-:?3«>ll*-S:l!l 

[ 0 0 0 6 ] f.^*<7>^i^b >XT J7 ^ 
tfatLB-^A^^L', :^'g9U>X5tc,^;-^-cfiJ 



http://www4.ipcll.ncipi.go.jp/NSAPITMP/web508/20041 01 21 1 371 401 8755.gif 2004-1 0-1 2 



ItllOIXI 1 / 1 



5 

[ 0 0 i>9] y I- <D^f^,^mt. m l 4 CD i^^^t 

^ 1 1 tcMi/'C. 1 :'XBi^ 1 3 ^/rOT, mmtc^ ja 

[ 0 0 1 0 ] H 1 5 i*, H 1 4 CD (D^^^'^^WHV 

Hi^ 1 3 <Di< h A, 1 6 £ ^ A . 1 7 1 

ycBs^iD'-K h A 1 5 i 2 :XBi#a>>K h A 1 6 i'C^^n 

[ 0 Oil] C<om 1 5 1 4 <1) iPi^m^i^U 

1/ . 1 U > 1 4 'S:1^I^X' . 1 ^XBi^C-K h 

A 1 & i , 2 :.tBif^<Di< h A 1 6 C<?> 1 

■'X I' > u > XT ^ rr. X- ^? ©il * tc 

[0 0 1 2 ] HI 6!i« *t^U>X7^^*:xJ--5f<^*| 
*i CD i*^*^ 

l>'>XC>^felii7t-A>Xi7 0:'MiJ^>SSit(DiB-&. <2) i* 

U > X'O^feia. 1 9 li^feT^' i X i? ^r^-To 
[ 0 0 13: co::'E] 1 6 <D CC^STcT; ^tc, M^t33b>X 
1 6 iit^-z X 1 9<^>® i;^'ffiia<7>JS^(<:i*. 

ii^icj*, n 1 6 C2> m:'>ic. 1 :X y > J^t*. 2c W 
T>''-«7'>X(<:.v£^. 

[ 0 0 14] ^CX\ C(Dm 1 6 C?) ii:^'^J: ^>'"2t, 
^<t#lE<^>iiTB Cl^iRi*. [a 1 4 ci)<?>HH0C'<t:^nf ) 
fec^ 1 'X 'J > ^^©r >x^5. > > p - ^'c*)! 

a© 1 :'X 0 > i^^i^ { — J^^?- } a>3^!!^KS(, ^ i: . *f ifej u 

> XT * - <^*i^ ?:^i€ffi-r ^> c t tm^tx-h 



(4) 4$i3¥6-2-^ 

6 

^^&^^^x\t. z.<DX "yic ut:?ft'M5 i 

fH^^^mUX. *rt?U>X'Ti?^:*X-:^-<^> 
[ 0 0 16] 

[ 0 0 17] 

mm^m^-t ^tc^<y>^m cu>^mx\t 

<Dj^(x. y ) Kfel^&SiS!^ I {X. y) ^ 

mE ^^f ^ Mia b > x*i^ ^^^gtc m ^ X 

P. y P } ^>t<*!>^*fiS:i. |ijia=P < X p 

j^^ffii ! ! { X . y > { i = 1 ^ n ) ^55?i6 
f!!iaS?SJS[^?fl I > (X. y} ccfet^^i:.X 

< X p , y p > 'C'iS.v.'^ -5 fgS.fl'gnf 2 iiCi^tc 

a, b, c, dil/tr, 
30 [|J8] 

a = ZKi 

b= ZK i 

i 

c = ZKi 

i 

ci = S K i 

i 

40 iL./ci*> kl, k2«:l£i^<i:l/'C. 
kl {{a + d>-{b + c>}/"<a-»-b 

k2({a + b)-{c + d}}/'<a-i-b 
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(5) 



W(.<C-'^^<D±ia$i-f^^.0^^-i^ i . (X, y ) ( i = 1 
t. \ ! <x, y) }lICUK^X. i&RA 



m9] 



a= ZS i 

c = 2 S i 
i 

<i = E S i 



20 



iU^ci*, kl. k2^*fe'iii<./C. 

ki ({a + <l>-{b+c}}/<a + b + c + d> 

k2 {{a+b)- {c+d} }/'<a + l) + c + d} 

[ 0 0 1 9 ] m ZiC , J-|g|^2 (^>1*S^StC fee ^T, # 
?^(t:9--fi? I ! < X , y ) 1 „tBi^<^>i< h A&S 

A i ^■f5 2:'XBi^<7>i< r AteSB • i<:*,^fe^ = S-C'(^fa 

! , '^(D^.f^ma'^S "it-. #IMj|SA, B, 30 

(./. 

m 1 0 ] 

s. 

ib=Z (S i/mi) 
c = Z <S i/rni) 

i 

40 

(1 = E <S i/mi) 

kl { (a+d) - (b+c) }/(a + l) + c + d) 



s 

B, C. DtC-^i^if, #p,t^<r>f-i?^gf{7> 

IfeBGL^r^^C/cfi*, lii<:a, b. c, d 
mi I] 

a=Z <Ki -BGL) 

i 

b= Z (K 1 -BGL) 

i 

c = Z (Ki-BGL) 

i 

d = Z (Ki-BGL) 

i 

[^12] 

a = Z {S i - BGL) 
i 

b= Z (Si -BGL) 

i 

c = Z; <S i-BGL) 
d = Z <S i - BGL) 

i 

mi 3] 

a = S [ (Si-BGD /mil 

i 

b=Z C (Si -BGL) /mi] 

i 

c = Z C (S i -BGL) /nxil 

i 

d = Z [ (S i - BGL) /mil 

i 

iU^cii*, kl, k2^lEiiil/'C. 
kl ( (a+d) - {b + c} }/<a + b 

k2 ({a + b) - (c + d) }/<a + b 

[0 02 1 ] .Instil, ±lalg4<^>1*Slis^c 

^gf^f^TS ! ! < X, y) ici<5lii>i vtBt^CT) 
A i 0C'?gJgC(?>^'J^*t^> lE|S;BGLiU;^<:^i 
[ 0 0 2 2 ] m 6 tC. ±13^4 (^>tf€S^SCC 
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I o I 



[ ■:) 0 2 4] 

'j!<c-mBSi {^>iv&) ^mmt^, M.t^m<'Ci.^ut. 

[ 0 0 2 5 ] ^'-ZiC^^tci; ^ tc, %\%m.=l-k<07.-^- y 

0^0^ ! I*, -y u-A^'^ l'<^>j*^ < X, y ) (C-mWi. i 
(X. y) iU'C^A^f ^Ci7!>^T-$^o C^^i^B^t:- 

[ 0 0 2 6] ^ii:mmufcp.&mKX'i^i. i r^et^i , 



[0027] C0C-^4gtC^y<,^~C, l^Xl'^i^CD 

lglf*-So iatC4<5<,»r, 1 1 i 1 2 iip 1 4 i 

> 2 2 i*B^B|!!i? 1 .X^-m<7>-^. V l^^m^mz.'^ ^ 

icmmmcmh ■Mc^A.fc'^. 2 4 « > -f > p - -^'^rsa 

ig[-lE<DiiS'C'tir)g& 1/ fcES^, 2 5 a l/K < t ^ 2 

[ 0 0 2 8] C <0m 2 OC^-r J: -5 tC. C ttft 
fig'C'T^l/?c 2 S . •^tj:tyh . mmj: 1 >W#02l< h A^ 
ig^B^Jtc^t ^*-iCifgA,fti^ 2 2 i . |5i i; < iKmc- 2 3 . 

^> 2 3 i ^: -7 r , l' > i^A^|iJ5{<J;0^ (C 

<<,iS|i^ {^^'J>i^^2 1 ) tcfel-t^ 1 :.rJgWOC'jn h 

[0 02 9 ] iMirt^xt*. cnfE>(?>^22. 23*^Jif5. 
1 > fe i, - -C 4> . 1 <XHi^©i< h A . 1 ■■'K *) > i^(0 b*-> 



10 



20 



10 

Bi^oc:'i< (• A=£'^s^fl'^^c^g6AHc^g^^■ciiii2 

[ 0 0 3 1 ] Mcitmcit. V (0^^ 

{X. y> tc:oi,ir, -t-oC't-- i7 = P?:-C-n 

! ±X\ ! ! { X , y > **^^.^o 

Xi.^6o 

[ 0 0 3 2] * tminzomm (m2o> 

X7 ^ :x X - ^imi a s ^*i?>^.'^i<:4$^ 
[ 0 0 3 3 } ig*3P4 o>^m {m4(C-PMH 

±(C'm^m 1 ■'^:-h5^^mz(C'f^m<'^i<^(-'x. 
i> If M<^>ii[^ii^ ot 9 fEj± $ -li r«tc , 

<^>ig*3g4<?>^B^oc*}t^-c. hse<::^-r 

•i' > K © U'^ .'Ufii <J; L/ r , 1 vtBg# 

[ 0 0 3 4] ii*3I6<7>^B^ {M5<^^•^*fe^N 
(3:>ig5K:94 0^Bjti:fo(,rc. *iurs{<::^T 

^ > r i (./ c . 1 'XHi^©# f- 

tc^<t:, b'-j^f^j^r'^fpi/trt^-sts-^cc 



30 
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11 

[ 0 0 3 5 ] ^<Otc^i.C. v V <0'^^% I i 
{X. y} tC04,ir, ■C-®b--i?.'^.P^S:-C-ne<^-3g 

[ 0 0 3 6] 

;*ffSl?iJ^Mt<:|5e^'^^, C(^;S*&piJi*, iiU'C, ail 

ii. igJlt:^ 2 ^ • 6!S355:^ 7 ©^fe^ i 4> p^ii 1. 1:*, ^ -So 
[ 0 0 3 7 ] 1 i*, CC-S^<^>M^ b >xr ? :u. X 

tlSilM-C'^bO. Sfe, 3 1i*-7l^ — 32i*9 
i|5!*«^f TV^^^"-, 3 3i*2>f^.-^7, 34i*-7' 

[ 0 0 3 8] c am 1 1:-. ^tr >P7 v<^.'-^'yz.'''> 

1 /i^htf j>i ^ 3 > i P - -^ 8 * t:-cr>wSS<!:«|jm*. t^CD 
h<^><^^. 3>fc*:*-a?3 3?^>^6C'=2^> Ktilct^ 

20!:'ii]B±ti:^^f 

[0 03 9 ] =!>f^.-^/3 34*, :2v'>K'S:a 

55?Ii 1 5:» 6Sj!r*Ji 7 CDiAfS , « C'iig:^^: < X -7" 
U-r 3 4 tC^^ST^o f 'C'iC|gl2 tCggiit/t:sf4|^L.?c J: 

1 ■X^^m<J>f- h A-$ri^l^^J^cif•^•^•.^<:^g^?c:^ 2 2 
i . pjlV < 5t^©2 3 , T'tt^fe. BJESW 1 L» > 

[ 0 0 4 0] ccx\ 7to:-m 2 i-c, s ^>f<: if 1/ < 



A,-f<M 2 2 TTf-tflS"^ i>CL iimteX-^ -So Is] 
iit2 4 «:tlft(ic::*C(./fc<SlE«Z;'iia{t, ^«:'2 3 
. m&jJ: 1 It L> > i^^O? f - ^IslJSiCig.^ 
^cSS^?<:ifI2 3-Cf^J^f i7>^"5J6fe-C'^b^ 
[0 04 2] -eUT, C«f^ftm2 4J<:J:^ 
7>^$<]S<J?!>H/tO<«,^ai3<J- (^NL>>i^^2 1 ) ^ 

fc. <:<?>Eaft^2 4tcj:->T, jlSkS:. 
10 < c ^ 2 :XBf ^0C'# r -i* {^'^-C'^T 2 & ) ^ 
ife-C3f^„ ^C-i-C. r^^iii2 4i. ^flg 
<j>^-i h A^igpi«oc:>t ■i<:i^§^?<:^i 2 2 i 

[ 0 0 4 3 ] [1 3 ^t. t-;' i? r 

l-*C. i {i!Sf^^^±<r>lS^ (X, y ><^>X 

^. P i*X ;t< b <K>^.f^;^'- f - i .'i 

[ 0 0 4 4] C ©iSI 3 ti. i(E3fe«l"C-n^ l-fe^ 
CD Xi^ V (D^f^^%(D-^X- 

m 3 -cji, x^K r (7>{^;0>5^t*n5>JSf^^^ 

y^yti y t- O>^.0.^ \ {X, y) , X4< ';>K7> 

i?<t'-^J-5>=^P <xp, yp) il/'Ci^-£>, 
30 [ 0 0 4 5 ] ^14^, comz X\t. fSa^-SrS 

! ii*, CWj^P^-^iU, x«iftig[e 

mit. U-A^^«; 3 1 C'X. yl^^^tl/ 

[ 0 0 4 6] bfcii-i-^X. X* V ©S^^ 
J±. U-A>*'J 3 (x. y)o> 

40 (x. y) iU-C^Ae-r^ciA^TT'^^c C 

[ 0 0 4 7] C ©il'&tC. -flSOC, { X 

! <x, y) ictMmiiV^^i)^ n0.±<DS 
it. '2:^\iO>mmWi^o>mEiCJ:.^X. <x, 
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■ o I 



1? 



Miktl^^ l i <x, y ) ^ i ! (X p. y 

s. 2 7ii^w>D--yiO-.^iiSM i {<:jg-^<:)7i5j, 2 
[004 9] cc::'isi4ii. m3o>^^^2eici<$ii^^. 

( X P, y P ) X (th) i^i^&gM i is §Sfi^iO%7^ 10 

[ 0 0 5 0 ] « ttr. iAWR i :f>^0^ti>m^ I i ±tc 
fet* * 1 »J > i^<D'^.fSi^^±X\ b- - P 

M i s -t:-<?;>g6^ P M ! i . f - ° P •• ^>1&SR i * t:- 

[ 0 0 5 1 ] ^Xi-, C<D l it 'J > i^OC f - i?^.0^(C'mm 

f^^n^iJ^T'. JiS<^^^±c#,^i/?cx, y&m^. ■y 
^ €• X , y i*g|<!; <.,t:SiD tS^ C i^^nJfei 

<7>^m (x. y)oBiaiiiN {X. y> tux^mth 

[ 0 0 5 2 3 C © 1 ;X y > i?-© f - i^^i^^S'JSE^ti: 

[0053]® m\0>V U-- A->f 'J 3 1 ±{c •i' 

© ^i^i (x. y > A^f-i^tw-S^P (xp. y 

p > ^^^i>, 

[ 0 0 5 4]® =P { x p. y p ) ^m.i>nn<Dm^ 

! i ?:3S*<./. Siig^! i ±tr'©?S<t^>T5 ! « <x, * 
P=Z [ (PRi/PMi) /n' ] 



1ffeW6-2 4 

1^ 

y) ?:3Fi«>^, CCr-, y= { 

X < tan ^ ! ) + y P X-^t>t C , 
I i txUt<Drj.-^P^V^^o Sfe. i = 1 
— , ntr'^fe-S, 

[ 0 0 5 5]® giiS^ I i icm ux . ^<K> 
iP.0.^lu i ! oc:- { ! :x U > ^^t^^) tr- i 
P, yp) ^?^,^.<i:Ot:. I ! (x, y) ^ 
P. y p ) X <th} inf-2»t4SM 1 =S:1S'$', 
i*. ia4<f>;=PC"?^i^ i i ( x p , y P ) 

h> 0< (th) < lo>mm^J:^^X'^^J. 

^icft'Ox. 'mmmc^: ^rfeSM i ^st 

[ 0 0 5 6]® ^Wi^ 1 i icm UX . 

i. ^P:i{>^jE>figR ! *'C'«:.§EgtPR i to> 

M i <PR ! (Omitr^^^^o 
[ 0 0 5 7 ] ^X<7> ! tC-:>(,^r . ii^R i 

[ 0 0 5 8 ] ® %<JXS>X' . feS R i ff^^U 
\t. R • *^f?5SL.f<: ! oc-:>Cir. kL'-i^tU 
p. y p } 5»6figM ! ^XOtmPU i t 

<i^R ! ^-coc-isgsp R i tmm<o)t. t 

m P M I ICMT P R i ©tt«r . (PR 
M i > tC cfc -?'C3t?«>^o • 

[iJl 4] 



(1) 



[ 0 0 5 9 ] C ©5^(1) -c. n ' iiH<Iia2 -oCDfi^T!*^??? 
t^-C. PM!X/3 = PRi' if/^fu^R ! ' ?:*i5r> 



[ 0 0 6 1] Sfc, ftJg^d i ^+9-i<: AS? < 

/Ti — (®<r>-7 n — * J, — I. * friA iiife 
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3M«f,^HjH#(Dg*fl'^nf 4/kISC'?t4T.«:^-r-7 P - ? + - h 

1 0 0 6 3] 7 # 1 ^c, m 1 b-A^^o 3 

! (x. y) Ji^e-i^i'y^.'^P (X p, yp> 

[ 0 0 6 4] >• •^'tt 3 X\ ,^.P < X P , y p > 

JSC^ffii ! (X. y) ^&5t?j5!5^o cor.ti^tcit. afe<^^ 
JHO-CSst^ Ofc^. y=(x-xp>x{t<,n^i) + 
yp^^^^-^^. 

[ 0 0 6 5] :^f' •7- # 4 ^Mi^, %<0^ ^y:f^ZX' 

(XP, y p) L-C, ! > (x, y) % I > 

{ X p . y P ) X { th} i'ti^iiSM X ^W:t, :^-7 v 

[0066] V -y'n 6 feSR i 1 -^fc^TSl/ 
?5ETni*, ■^r^(09m {fidi©l2]6. (Ifs> -^il^. fiiSR 

[ 0 0 6 7 ] Uho>^'r ■? 1 -# 6<0MiS:. 

fo ct: jj' c (Dmn^^^ i" > :^'r ^ x- ^ <7>iis *4*^£ 

1 # 6 <Dnm. ^ , M-^m^xiim t nj^o 

[ 0 0 6 8] ^(D^-ks ^!||®'t:', 9u(Dmh<^^'9- ? -y u 

6f4gR I *'C'©g&SS|PR i t<Dtt^M^^^ 
[ 0 0 6 9 ] 6 i*. C C'^^ OC^t^ggtC i-C , 1 

h-C-fe^, iai<::fo(,^r. #1 1 1 bit 

[0070] :^^vyni2 x\ ^<d:^-t y 1 1 r- 

?#?>nfcfeSMi. R!*'6, f-i!'iw^,.^P <x 
p. y p > 7>>6fjigM . S'CtOgl^SPM it. .■^p3^>^fD 

iigR ! *i:'©(^^iPR i t^<-n^n^^. f^^o>it 

PR i /PM i ^5F^i«>-5>» v -y^ 1 3 -C, figR i 



(9) ijtBa¥6-2'4 

16 

PM!X/3%PRi' i^f^fiigR ! 

^. 

[0072] 9^ V -y'n 1 sr, feSR ! ' 

■5>» y±<r)X7^ •;>-7-# 1 1 -# 1 ScC'^atc: 

1 0 0 7 3] VA±.o>X 'yVH UT , W^9^ • i 
10 ^t?cJ;^nf. [^3{?:>Sii[S2 6tc4.5t^-s.?g 

[ 0 0 7 4] ui.i)''. 1 (Cia^g^nA: 

(x, y > 7!>^b--^^incS.e.P <xp 
^5^*^.•S^^^ . Hyia= P < x p , y p > ^— 

y) ( » = l-^'i) ^iki^>^^mt. S?gJ@C 
{ X . y > tc4<5tt ^ 1 'J > i^<7> b-- i^iiS 

[ 0 0 7 5 ] C (Omnx-kt. CO>J^'>lC 

s> ^&Mfl^jt<:tiJMf «cr\ ^feC'ill4 
>/C' b-- i7iiim iR t) tci^iX'fj: < . 1 -^K&i 
[ 0 0 7 6 ] 13 7 ii, in c < (a 3 o>m^m 2 

{7>S!i^Ai b*- i ^ = P 4—^ i T ^fiiSfe 
30 ^ 1 i , Saiiait*;^* i- h\m(0^.!^ ! i < X. 
fe. R ! (i 1 It i» > i^<^>t - i'fig. A ! t* 
*r h AiiS, B i 1*2 ^XBif^(^>i< h Afig> 
>J > i^(Db--i?tigR ! {<:4ai-t-2>§gft*.T^-^ 
[ 0 0 7 7] c < is^m i cc-^^ } 

fii^R ! 1 vtBS#a>;l4>A{iLSA i , 2 
h AfiSB ! . ^aJ; C>' 1 X '} > i^(^>b-- i7iiL 

40 i>cLtf'xm>, 

[ 0 0 7 8] •t^X-iC%<om 1 SKBajt 
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(10) 

17 

> :a > *>- -V' }l'-f3f^o>^^ t J: ^ {c , 2 -:>cc'fi£^ic: 

[0 08 0] I18i*> C(D^mi'Chi.^X, U^l i5!>U 

2 s^^Ji-^tc . 1 :x »J > ^^ic c - 1:^ c ^2E-£C' r > ^' 

X. Pi*3giSEiO^ t - i? t^l I i im^ < i = 1 - 

[0 08 1 ] t:(oms(,c^^ir^'!>K.. tr. \ i± 

It. i :^:-l2-^V$>%i>->i^>. I 2m<DW1i^i^-t^ 
X. liC-l^-X'J^i^iT^b'-^^tegR 1 i. -C-^D 
im<D^.flC (f-i7?gigrK 1 ) . WT. ifl<j ! 2±<Dfc* 
-^'f4gR2, Siie[K2, iil^l I2±©f-i? 

figR 1 2. ^g^K 1 2. (O^^m^n^o * 

a=2Ki 

b=ZKi 

i 

c = ZKi 

i 

d = ZKi 



IS 

[ 0 0 8 2] vtf<: , C Oct; ^« O t:f# 4)4aft: 
9-1 i { ! = 1 ^ 1 2 ) 1 'X'J > ^^<^>fcr 
! < i = 1 1 2} IC-^C^'C, ii:.55it" 'S2is 

t. \ i t/)^'mrj: '7fcm'^<'Cit. mu-^ 

[ 0 0 8 3] C ©cfc ^ iC. ! i 4 

{ i = 1 1 2 > m^M^kM^^o s,m^i'C 
*a a , mm b 4^ t-^ -s* e- k i o:.f}i§im 

[ 0 0 8 4] 

mi 5] 

<2> 

(3) 

<:4) 



[ 0 0 8 5 ] vti", — h . m^ityijm(D^ f5>. s£<j r ^. 

••= {<a-»-d) - <b + c))/{a + b + c + d> 



(6> 



[ 0 0 8 6 ] |S9ii. { < a + d ) - ( b -t- c > ) / 
{ a + b + c + d ) (D^^iCj:: ^ rfi6n^.^B^3^t ^it: 

t={<a + b>-{c4-d> 
(D^iT; tcji^x^^^, c<D^'kiCit. ;X©laiO<D 

[0 0 8 8] mi Oit. { < a -I- b > - { c -i- d > } / 
{ a + b + c + d ) <D>^mcJ:^ xmhn^^Sl^tJ: ^ 

}ii-<D^mm<D—m^n<Tmx'ihi>, mo>miiit. y 
[0 08 9] cnib<Dm9i.m i c>(Di?'7-7i)->hm'z>iy^ 



[ 0 0 8 7] -Xa:. MiC. x730\O>^>i^ t ^ 

) / { a + b + c + d > (7) 

■7icfsm^inxK^-&^m\ti---^<D-y 

[ 0 0 9 1 ] ^ 1 1 It, I X 'J > t^(0 f - i? 
'7P-* h'Cib^, laecfet^t:. #21 



http://www4.ipcll.ncipi.go.jp/NSAPITMP/web508/20041 01 21 1 3943762633.gif 2004-1 0-1 2 



ffllOIXI 1 / 1 



•'11^ 



19 

[0093] :^^ v-y'U2ZX\ 4 ^(O^mA ^ D tC-o 
I'X . ^$m<D 1 ^X. U > if<D^J^K i (D^ma ^ d 

[ 0 0 9 5 ] I. ^oA^ o r . £-S<r>r > < 7 > y^SC'J^'A^ 
1 , k 2 ^.^T-S<7>^'^i^T'l>j!>\ k 1 = k 2 = K i 

-^ni^rj:!,-, 2:^(Sjicr^-^-2>iESfbtt:rs'c% i 

ntcmj^A - D stc , 1 'J > yc^s^ K ! o>ma a 
-&^t;?<:H-^^lT^cifi:J;«J, 2:^[Sj(^>*.'i. hS, <^ 

[0 09 7] bfciii-^X. ^^\.^>XTi?'f-=>.3L.-^s<D 
■5., rnc^^fe. £<x::?t;Cr);^:J< t-iSf^T^-^? {-MtCr 
- 37 SAs;i>f/c Oil/ r sas-^ ^> c <L -.^-v * ^ i ^|tc . 

[ 0 0 9 8 ] « ©±, C (O ct: ^ (./X n- ^nfc 1 'J > * 



20 



♦1 . la^ntimT'X *i h iiHSij:)^ fE> ? -'i' r s 

[ 0 0 9 9] 

[■ S^m^t ^ <0X\ C (O 1 y > b*- 
tiJfC ^.STi^^U m^^<T>^ -< X:^)^ 

b*- ^^fegiciDfeii^^Ki*, 'i->\^ vm> 
[ 0 1 0 0 ] -ec-c, K.(o%2<Dmm\x'\t 

mi 0tC^:t/"c^^7'7<^>ji[^4i^<Jj#T-2><!; 

h mm.o>n^^ m^^^^ ^^c^^^^ mux 

[0 10 1] AfMiJOCl-^^i^. 5^0^11 7 cc^ 
SiiCiii2 6 iCi^iii>^.^^miCi}f,>X . l -X 

^n^mu ^xy<^i>o ttxf>^. 7t(Dmso> 

<?>B i ) cci^A:-S.=.<D3^fif©*tiS • ^. #1^ 

io' -S) o 

[ 0 10 2] mMA '-L'<D^^.^mQS ! ^ 

[ 0 10 3] 
[^16] 



u 1 



(8) 



b=ZS i 
i 



(9> 



c = ZS i 

I 

(1 = S S i 



<10) 



<11> 
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(32) ^mw-Q-2A 

21 22 

t=k4x { (a + b) - {c + d) }/<a + l) + c + d) 

(13) 

[ 0 1 0 5 ] ia±<^>cfe ^'1Ii=#«:?f -5 Z. t IC J: ^^C, T * VL^i^^X, ^<0 1 ^-X 0 > b*- t?\tLWR i 

(./^c^Ji«:^i,^^Cl^^o C©M2<^>|^ff6«l<?>«A}giS:, 1 [0 1 10] C<DmiSX. ^i>m^l i ±, 

sas^^'tas ! ?:*iC>ni*<^xio s = i sx^^^ttnt. i aju^^j-osai^ 

[0 10 6] UA:7!>WC. ■:?P-()[>^T^ii^^ia&T-So C 35^*^>^>n6Cii<:nf^, ^<Dtc^. 1 

^. [0 1 1 1 ] €cr-, ^®^2<D^ffSf?IJils] 

[0107] la 8 ©A* h iSi^<D?gJt^7h(COC^T, # 

[HffSi^S ] vtiC, M3®^*fei^^f:^B^t'S, C(Om^ 20 <Z>1 vtHi^Cf>il< h.i.fcS <[S7(?>A i ) :<>^^> 

iyi. c (Dm-^ic . ^m.^ 1 i mic v b - a ^ 'j Jn^>Eii §gs^c-$a s > . -t-w^MEpio i ^x > i^ii 

^ifc;i).5prjr^JS^j!>^$) . [^9 1 OO CC'itiK in i ^Ci*-? t: ( Sii^A - D^OC S i /m > 

[0 10 8] COC'lfSOl^JJi^^r'^. i:x y >i^pj|!50 [0 1 12] C©J:^K. ! i 

■^it<0^.!^^Msf:,^f^,Xkt^mr^>'}:-. 7n0>m2(0^ ^ h AliSA i <L 2 i>:H^^cC'i< h .i^itmB i 

m^$iz><>c^^i^^ ^ifi^5-i ! @(^>iii^l^<^a{<:t|c|gi-^ x(C'^s^<Dms i 't-cf4<^ia^.^n> > i 

^i?'^-7(^ttJij4'S:— Js5S:lll/fe={<:#^^Wt-"C(,^ 30 s i ^&ia#.tfem i r^o-c. JE-^ffcT-So <- 

i,, m^mCi.^^\t. W^9^\ i^M^^(^^-^K ^ iDjA-D^tC. i,^<^>5j^(14)-(17)tC<f:oT, 

i {<: cf: ^ r IEj^I b-^ ^>o [ 0 1 ! 3 ] 

[ 0 10 9] ^(Om 7 tC^R t ?<:X# Vm^<J>^0.^%^ i'^M] 

a = E {S i i) (14) 

b=Z (S i/mi) (15) 

c = Z <S i/mi) (16) 

i 

(i = S <S i/mi) (17) 



[0 114] -ecr, jf6n;^:«ia-ci^«gJiux, 5% 



[01 15] 
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[0117] ¥c<om7 iCi$^<^X . ^^H-;' [■<^^At. 1 
[0 1 18] CC'Jl'&tc:. ^feO?jj(6) ^(7) U>^:brj:m 

X. 1 "J > ^^ocr-b*-- i7f5gR . { i = r- n ) 
K i C'S7^«t^^;tnft^/£^BGL <'"< ^' i7'-?*^> r 
^fcOgfllL., l?!>^^M3C';**fei^-C*a!>;^<: 

L*®lV?i?!l. ^(6) t^<7> tcj;^ r^/lQj 0:-ff^5^<^ 

[0119] ;Bcf*ff?tcii. ^i<7>;^5gi?iJ(DJB^i<:i*, :x 

[012 0 ] 
[^16] 

a = S IK i - BCt L) 

1 



(13) if|^3¥6-2'J 
* [0121] [sJtitC, ^2®;S*&<5«©iS'&tC 
[^19] 

fc = Z (S i-BGL) 



b = Z (K 1 - BCtL) 
c = Z {Ki-BGD 

i 

d = Z <Ki-BCYL) 



30 



b = Z (Si -BGL) 
c= S <S i -BGL) 



d = Z <S i -BGL) 

[ 0 1 2 2 ] 5 ^til, M3®;S*6«^©JS'&tC 
[^2 1 ] 

a=Z r (Si-BGL) /mil 
b=Z [ (Si -BGL) /mi] 
c = Z C (Si-BGL) /ETxil 

i 

d = S C (Si-BGL) /mi] 

i 

[0123] -ecffe. k 5 , k 6 ^0^J1 



r = k5x { (a+d) - (b+c) }/{a + l)+c + d> 



t = k6x { {a+b> - (c + d} }/(a + b+ c + d) 



(18) 



(19) 



[0124] r^i$. c<^>J8^<Dmitk 5, k 64*. -'hS 



%(r>'m^(rMM.^x\%. StiBGLi*. 
(Db - i?iiSR i { ! = 1 --n } <?>^?!^K . 
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(14) 



25 



[ 0 1 2 7 ] C © J: ^ tc . 1 :xai#©*" r Afeg A ! 
{ i = 1 -n > (C^.&o>MA^^. ?E^BGLKiS!^f 



26 

[0126] 1 vtBgW<^>3f-> AiiSA i { ! 
[^22 ] 



(20) 



[013 0 ] 

[0131] UiO-'l/, X3j<-;> K^>?gfl^-0^^i*:fl'iJ{<:^< > ^ 

S {I (i. o) * i) 
1 

X s= 



S. iacr>2 9i*BaM<^?:^^~ro 
[0 1 3 2 ] CC'HI 1 2i<:^~5'J;^fc. Xi< 

i&fni.t:t^-2>JS^tcj*, -^p {xp, yp> 

20 C'C. ?gJ^^^Ti I { X, y > o>m.'C^G ( X I? 

i*. v^<7>5^(21)i(22>i:'?E^§nS, 

[0133] 
[^22] 



(i, J) 



:23] 



y s=- 



S {I (i . J) * j) 
_i 

2l Ci, j) 



(21) 



(22) 



[ 0 1 3 4 ] C C r\ muit. i { i . j ) S I tht.'>-h 
[0135] COC-J: ^ i^jscc J: -,-CfSe>n-2>mvC^G 

[0136] <:<3:;-M6<^^i£i5«ri*. ^icim^fc^% 

1fsMX\ =P <X. y} 3fe05jS<21)t (22)i<:T^l/fc 



a. b, c, dit/, A^-:?. kl. K2^€ 

klx { (a + d) - (b + c) )/<a-)- 
d ) 

40 k2x{{a+b)-{c + d)}/'(a + 
d > 
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27 



f^cc-WsSi^mii^ . a. b. c, <JiU. iP-^. Kl. k 

kix { {a + d) - {b+c> )/<a + b+ c + 
ci> 

k£x { (a + b) - (c + d) }/<a + b+ c + 
d ) 

[0139] lS>^m30>^^^.&Vkt. U^m2<D^^ 

<7>jn h B i (c t, ^ ^ ,^ r-<^> i -X > i^^J3t<7>Jii 

iim i r-^O-C . #iSii){A - D^c^> 1 0 > i/^0.o>m- 

kix { (a + d) - (b + c) }/{a + b+ c + 
d > 

^^ct*, 20 
k£x { (a+b) - {c + d> }/(a + b+ c + 
d ) 

h ©If t'^ . 1 'J > i/<D^<D b-- i^fiS R i (D^.SM, 30 

Ife B G L k ^?c«t ^J^t, , 

kix { (a+d) - (b+c) }/(a + b+ c + 

d > 

kSx { (a + b) - {c + d) }/<a + b+ c + 
d ) 

t ^ If #«ia>!S5!^*i|Sl± 5 tl , y^^-y \^ mm*^ h 0 IE 40 

[0141] ig*:55(^>^S^griS:. iiimA(rM^ 
^IPI » (X, y) Jlv. i:-XHi^oc-3liT/-{i^A ! 



28 

5gf^0r.ansjii:|: jM^fil t: C ^ I' X . 

[0143] ig*JS7(D^S-SSf-i*. 6#35 

i^i^PCxp. y p) (D\XK>iC^ (x 

^ <3C:'^J^^±4f 'C?H'J*-r ^ C <!; tamtlC U i) 
[@iai<Dfif#'i;j:^^^] 

[lai] c:<D-^B^<^>Mi^i-:^xr i?? ^ix- 

[m4] (§13©Sit®2 eiCfeW^^e^^TS 

s^ts^iw^tMc-iSn^^n'r o - -f' - 1^ r 

[^ 8 ] C <J>^BJltCl#^^gtC t ^'C . 1 

ic. 1 >^^^^:fet,■>t:^l;^>2Za(i!:■T>'»^' 
[|a9] {(a + d)-<b + c>)/{a 

[[210] { (a + b) - <c + d) ) / { 

imi I] IX I' > i^o>t:- i?^.sM,^tiit. 

[|2 1 2 ] ^Ai6C>iti/}A^b*-i?i1jar 
ta -2 * ... k 4T>a4? rtr-o- 3&/r> — tsi 
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!lI'C*-l>o 

2 Hlfilv'JXA 



4 
5 



30 



*6 fJ.'^—^-y:^ 
7 

3 1 "7 U>-A>^ 'J 

3 3 :2>b*3:-tSf 
3 4 



[HI ] 



32 



3 1 



LB 





7 
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/ 
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1 


mm 
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[133] [134] [07] 
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(1?) 



7 1/ - A ^ U ±(C;^7l? y hii^5fe * y iit(' 












y = C s ~ ». p ) Xtaii ^ i + y p (i=l,2,-",n) 






1 i !i (x, y)=Ti (xp, y 






^J^fiiiftS^tSRi (ai^SP1.4i<PRi) 







» 1 



#2 



# 3 



»4 



»5 





[mi 2] 



£9 
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[1^9] 



[|^ 1 0 } 



[HI 4 ] 
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(1? 
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mi I] 
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